C. N. JOHNSON ET AL

March 5, 1935.

1,993,556

ROTARY DUPLICATOR

3 Sheets-Sheet 1

Filed March 16, 1932

7

—S AN i
R ri
, W s
; — .
S— s
’}.'._.7 N
\‘._ &5
 m—————.
G
S

m
Q
£
K

N
3
%
5
g
S
S
Q

Alrred JSTlarcheu.




1,993,556

3 Sheets-Sheet 2

1932

ROTARY DUPLICATOR

Filed March 16

C. N, JOHNSON ET AL

March 5, 1935.

STarched -

A%W/l’% % Y/f%

Le

Inuerdcrs :

Clifford JV Johrisor.

T
S

e R T L L L LTI
B T R SS/)
e A AN IR ARRAR RN 3

O~ X

S T Ty

R R I L T L L T

B L e
S it esatisrod 1

]

\FLifred

r

N
N
7
]
=~

P T
B

H9y '

| O I —
Iﬂmﬂ‘\,?/////w&

e et
e ]

Dy

A _ Z |

/2 2 e
s

e e

e

AT T I T

ra ey
PR s e

ST s

&
|
."’ R
11
m
A

BN

I3 IAIS R Ry e
R SRIAT IRIRIIRI IR RN = >

e % Tob gle 06 g oe b o mwi




March 5, 1935. C. N, JOHNSON ET AL 1,993,556

ROTARY DUPLICATOR

Filed March 16, 1932 3 Sheets-Sheet 3
=
. o ©
Lr‘) &
S} To)
S % ®
4 o
=
|
| —
o~ ES——
Q1 ~—
g
Q ©
5 DR

- 53
a1

Tnvertders.
Clifford JY. Johnsoru.
Alfred JSTlarcheuv.

By P ot e g



Patented Mar. 5, 1935

UNITED STATES

1,993,556

PATENT OFFICE

1,993,556
ROTARY DUPLICATOR
Clifford N. Johmson, Chicago, and Alfred Mar-

chev, La Grange, 1.,

porated, Chicago, Il

Virginia
* Application March 16,
20 Claims.

~ The invention relates to rotary duplicators and
more. particularly is concerned with novel struc-
ture carried by the rotating drum for winding the
gelatin band providing the duplicating surface

5: for the drum. , S
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The type of rotary duplicator with which the
present invention is concerned has heretofore
been equipped with a pair of spindles journalled
in the drum-at the respective ends of the printing

- bed or platen for winding the end portions of the
gelatin band, the same being unwound from one
spindie and wound upon the other with the platen
supporting the section of the band in use. In
the duplication of bills and similar class of work
where a relatively small number of copies are
required frequent stopping of the operation and
actuation of the spindles is necessary in ‘order
to locate a clean surface of the gelatin band on
the platen and considerable time has heretofore
been consumed by the operator in releasing the
spindles for rotation, rotating the same and again
locking the spindles, the operation generally re-
quiring the use of a-separate tool. In order then
to secure the highest operating efficiency it is
imperative that the actuation of the spindles be
accomplished with ease and that the acts required
be. reduced to a minimum, and it is to the at-
tainment of these ends that the present invention
is particularly directed. -

Accordingly, an object of the invention is fo
provide a novel arrangement of elements for ac-
complishing the winding of the gelatin band and
which will be actuated by the handle employed
for rotating the drum, the construction including

additional features whereby the band may be

tightened and the spindles locked against in-
advertent rotation.

A further object is to provide novel means for-

imparting selective rotation to a pair of spindles
+ journalled in the drum of the duplicator for the
purposes described which will include a central
shaft- forming the supporting and. actuating
means for the drum and wherein hodily shifting
of the shaft in an axial direction will determine
- the spindle selected. .
A further object-is to provide a construction
for rotating the spindles in the drum of a dupli-
cator by means of the actuating handle for the
drum, thereby rendering-the handle capable of
a-dual function, the structure accomplishing the
task _of winding the gelatin band with ease and
facility although employing relatively few parts
which will not readily get out of order.
- A still further object is the provision of a geared:

~relation between & pair of spindles and a central.

assignors to Ditte, Incor-
, a corporation of West

1932, Serial No. 599,124
(CL 101—132)

rotatable shaft such that selective rotation of the
gpindles will take place, depending on the direc-
tion of rotation of the central shaft, a more spe-
cific object residing in the' construction .of .the
pinions, which will function to assist the operator
in bringing the desired pinions into meshing ro-
tation. oo . .

With these and various other obj ects in view, the

invention may consist-of certain novel features of.

construction and operation as will be more fully
described and particularly pointed out in the spec-
ification, drawings and claims appended hereto.

In the drawings which illustrate an embodi--

ment of the device and wherein like reference
characters are used to designate like parts—
Figure 1 is a longitudinal-vertical sectional view
of a duplieating machine of the rotary type show-
ing the drum equipped: with the mechanism of
the present invention; T
Figure 2 is a transverse vertical sectional view
taken substantially through the center of the du-
plicator of Figure 1 as indicated by lines 2—32;

Figure 3 is a fragmentary vertical sectional-

view taken substantially along line 3—3 of Figure
2 gnd showing the manner of winding the ends
of the gelatin band upon spindies;: .
Figure 4 is a detail sectional -view taken on
line 4—4 of Figure 1 and showing the construc-
tional form of the center pinion; and

_Pigure. 5 is a detail sectional view taken on

line 5—5 of Figure 2 showing the means for

retaining the pin.in retracted position. e
The duplicator shown in Figure 1 comprises

a pair of spaced frame members 10 and 11 suit--

ably mounted on a base and held in spaced rela-
tion principally by means of the center- con-
necting member 12 bolted at 13 to the members.
The members are provided with inwardly directed
flanges 14 around their outer edges and have
their -inner opposed surfaces formed with a plu-

rality of bosses which provide bearings for rotat-

ably mounting within the frames the mechanism
forming the duplicator. This latter consists es-
sentially in a pivoted paper supporting tray 15,
adjustably supported and actuated. by means . of:
member 16 so that the paper stock supported
by the tray is brought into contact with a rotat-
ing feed roller 17 mounted on shaff 18 and op-
erating to separate the top sheet through co-
operation with the paper stop 20. The fed sheet
is directed ‘between the rotating drum and the
rotatably mounted impression roller 21 and into
contact with the margin bar 22 which at the
moment is located in position for receiving and
registering the leading-edge of the sheet..
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After the duplicating operation has been per-
formed the leading edge of the sheet is pressed
between the stripping rollers 23 and 24 which
operate in a manner to strip the sheet from the
duplicating surface and deposit the same upon
the receiving tray 25 supported by the frame
members in position for the purpose. Since the
above structure is more fully disclosed in the
co-pending application of James K. Duncan and
Clifford N. Johnson, Serial No. 584,642, filed Jan-
uary 4, 1932, further discussion is considered
unnecessary, since sufficient explanation of the
manner of operation of rotary duplicators has
been given to enable those skilled in the art to
understand and appreciate the present invention.

As shown in Figure 2 the frame members 10
and 11 journal a rotary cylinder comprising
spaced end members 26 and 27, each being formed
with an inwardly directed flange 28 defining their
peripheries and the flanges having secured there-
to an arcuate plate 30 extending from points
substantially diametrically of the cylinder and
forming the printing bed. To the end member
26 is -suitably secured a gear 31 for driving the
impression roller 21 and a bearing 32, the latter
being secured by bolts 33 centrally of the member
and receiving the inwardly directed end of a
supporting shaft 34 which in turn is journalled
for rotation in bushing 35 positioned in the frame
member 10. Arm 36 and handle 37 are secured
to the outer end of shaft 34 and provides the
means whereby the operator may rotate the shaft
and the drum. For supporting the other end
of the drum in frame member 11 the end member
27 has secured by bolts 38 centrally thereof a
bearing 40 which is non-rotatably secured by
pin 41 to shaft 42 journalled in bushing 43 posi-
tioned in the frame member. The bolts 38 also
secure to end member 27 in spaced relation with
each other and with the member a pair of cams
44 and 45 through which actuation is imparted
to the paper supporting tray and margin bar
in timed relation with the rotation of the drum.

The gelatin band 48 supported upon the arcu-
ate plate 30 provides the duplicating surface for
the drum and has its respective ends wound
upon spindles 50 and 51 journalled in the drum.
The spindles are of similar construction and are
interchangeable, each being provided at their
ends with flattened extensions 52 having a pro-
jecting pin 53. The spindles are supported for
rotation within the drum by studs 54 mounted
in bushings 55 positioned in the end member
27 and by shafts 56 and 57 rotatable in bearings
58 suitably secured in the end member 26, shaft
56 being recessed at its inner end for receiving
the extension 52 on spindle 50, while shaft 57
is similarly recessed for supporting spindle 51,
In order to permit removal of the spindles from
the drum studs 54 can be withdrawn within
bushings 55 by means of the knob 60 against
the tension of the spring 61. When thus re-
tracted the spindles are released from engage-
ment with the studs and can therefore be with-~
drawn from engagement with their shafts 56 and
57, permitting their removal from the drum.

" The invention is more particularly concerned

with the provision of means for rotating the

-spindles so that the gelatin band-can be wound

upon one and unwound from the other when it
is desired to present a clean portion of band
upon the arcuate plate 30. Non-rotatably se-
cured to shaft 34 is a pinion 62 having a cone
portion 63, Figure 4, for engagement with arm
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64 pivoted to end member 26 at 65. The pinion
normally has meshing engagement with pinion
66 non-rotatably secured to the outer end of shaft
57 and which presents a ratchet 67 secured to
its face by screws 68 for engagement by pawl
70 formed on the arm 64. The pinions are pro-
vided with teeth of spiral construction and from
the description given it will be understood that
upon rotation of shaft 34 in a clockwise direc-
tion the pinion 62 will rotate pinion 66 and
spindle 51 to wind the gelatin band thereon.

Non-rotatably secured to the outer end of shaft
56 is a spiral pinion 71 having suitably secured
to its inner face the ratchet 72, A manually
operated lever 73 is pivoted to end member 26
at 74 and provides a pawl 75 for engaging with
the ratchet 72. The coil spring 76 maintains the
arm 64 in position where the same engages the
cone 63 in which position pawl 70 is in engage-
ment with the ratchet 67. In a similar manner
coil spring 77 maintains the arm 73 in position
where pawl 75 engages the ratchet 72, Before
rotation of the spindles can be effectively accom-
plished the drum must be locked against rota-
tion and accordingly the pin 78 is released for
location in aperture 80 in the drum. Member
81, threaded in the frame member 10, receives
the pin 78 and the knob 82 secured thereto in
a manner to permit the operator to retract the
pin against the tension of the coil spring 83
and by locating the studs 84 in grooves 85 the
pin can be held in retracted position and released
when desired. )

From the foregoing it will be understood that
when the operator desires to wind the gelatin
band upon spindle 51 it will be first necessary
to lock the drum against rotation by means of
pins 78 and rotate shaft 34 in a clockwise direc-
tion, Figure 1, first releasing, however, pawl 75
from engagement with ratchet 72 in order that
the band may unwind from spindle 50. To
tighten the band upon the printing bed after a

clean portion has been suitably located thereon’

it is only necessary to release arm 73 allowing
pawl 75 to again engage the ratchet, thus lock-
ing spindle 50 against rotation. Accordingly,
continued rotation of spindle 51 will tighten that
portion of the band on the printing bed. It will
be noted that during rotation of spindle 51 pawl
70 -is continuously in engagement with ratchet
67, and thus the same can only rotate in a direc-
tion to wind the band thereon. For winding the
band upon the drum 50 the shaft 34 is rotated in
a counter-clockwise direction and by reason of
the spiral construction of the pinion teeth and
since pinion 66 can not rotate in a clockwise
direction the pinion 62 will be bodily moved,
moving shaft 34 axially in a direction toward
the right, Figure 2. This shifting of the pinion
and shaft functions to mesh pinion 62 with 71
and to cause arm 64 through contact with the
arm by the cone portion 63 to rock, releasing
engagement of pawl 70 with pinion 67. Con-
tinued rofation of shaft 34 counter-clockwise will
rotate pinion 71 and the spindle 50 connected
thereto to wind thereon the gelatin band, and
since pinion 51 is released for rotation the band
is free to unwind therefrom. The operation re-
quired to tighten the band upon the printing bed
is in this case entirely automatic, it being only
necessary to rotate shaft 34 clockwise, the rota-
tion disengaging pinions 62 and 71 and causing
pinion 62 to mesh with 66, rotating pinion 51
causing - the slack portlon of the band to be
wound -thereon. :
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By eliminatings the: shaft extending: through:

the: difum increased: space” is: available: fors the:,

convolutions.of the-bandon :the:spindiés so:that

greateri length . of " band..can-be: carried’ by. the:-

drum. The invention permits, however, if7de-
sired, the use of a single shaft-asthe same would
operate in the manner:asideseribed with.refer-
ence to shaft:34; which|.in:the émbodiment. dis-
closed;. journals only -one:endi member: of:the:
drum:. It will. be: appreciated:that the: present:
structure: is:relatively “simple as:the:parts:ems=
ployed: have:been. reduced. to. a: minimum. and:
although' the: utility: of 'the :handle: has:been:in-
creased its primary:: function: of: rotating. the

- drum-for. performing: duplicating: operations has

not been.destroyed or:altered in:any manner:

By:the:arrangement:of:the.parts.in . manner-

for-convenient  andiready: actuation by the: cen=
tral:shaft there:is:iprovided .means for winding:

theiband:wherein the:minimum of:time:will.be"

consumed-as:the handle is:convenient and:is.the:
instrument:most:desired since it:eliminates addi=:
tional:structure: Theé: change: from:.the opera-

tion of retating the drum to that .of:rotating.the:
5 spindles. is:easily effected: since:after: the drum
hasrbeen locked .thelever: 73 is rin: position- for:

releasing ‘the: spindlei:50 .should:it be desired.to

unwindthe: band: from: that spindle: and- when.

the:band is:-to.be wound:thereon the: operation:
is: automatic: only: requiring. movement.. of- the-
shaft toward the:right:to: bodily. shift the:pinion
62::and by reason of-the spiral constriction:of:
the pinion: teeth meshing :of the:pinions:is-facili-
tated. This latter feature is particularly desira~-

. ble:as:it enhances the. efficiencyof the structure
when- the: pinions must be. quickly:: ergaoed or:

disengaged for:tightening the ‘band:
It is:to-be:understood that we :do-nhot -wish:to

be:limited by the exact embodiment:of the: device
shown; which is merely-by way:of illustration and-

not limitation, as various and other:forms:of the:
device:will.-be.apparent-to those skilled in the art .
without departing: from-the spirit of the inven--
tion::or: the:seope-of:the claims.”

‘Werclaim:- : . :

1. A rotary-duplicator:including: frame-mem-
bers;. shafts  journalled: therein and rotatably
mountingva: cylinder, a:plurality of spindles car-
ried by the cylinder and having the ends of a
band wound thereon, a crank arm secured to one
shaft and providing means for rotating the cylin-
der, said latter shaft being rotatable independ-
ently of the cylinder for actuating the spindles
to wind or unwind the band therefrom.

2. A duplicator including a drum mounted for
rotation in frame members, spindles rotatably
carried by the drum for winding the ends of a
duplicating band thereon, a member mounted
for rotation and for slidable movement, and
means for connecting the member with each
spindle, the spindle connected being determined
by slidable movement of the member.

3. A duplicator including a drum mounted for
rotation in frame members, spindles rotatably
carried by the drum for winding the ends of a
duplicating band thereon, a shaft rotatable in
one frame member and serving as part of the
journalling means for the drum, said shaft being
movable in an axial direction, and means for
operatively connecting the shaft with each spin-
dle to rotate a spindle upon rotation of the shaft,
said selected spindle being determined by axial
movement of the shaft. .

4, A duplicator including frame members
journalling a drum, a shaft rotatable in one

member: and: forming: part: of! the: joumalﬁnggi
means; spindles:carried :by:the:drum: for-wind-«-

-ingstheendscof ‘a duplicating :band: thereorr, .and:

means: for: seléctively: rotating: the: spindles :in=
cluding a:pinion:suitably connected:with each: &
spindie and:a:.pinion adapted to mesh:therewith:.
mounted on:said:shaft, the. meshing:of desired:
pinions:being: accomplished by: movement. of::the:
shaft in an axial direction:. -

7B, At diplicator: including:: frame: mem:bers, a 10:
shaft:journailed:in:the: members: for:supporting:
a:drum; & pair;of ‘spindles:-detachably carried:bys
the:drum and -mounted for rotation; saidspindles:
havings the ends:of:a: duplicating;:-band: wound:
thereon, a:pinion- associated with:each:spindle;.15:
a- locking member- preventing- rotation - of: ther
spindles in:.one direction, a:pinion positioned-on:.
the :shaft:and having:axial'movement . with -the»
shaft toselectively:mesh with:the:first mentioned:
pinions, said*movement occurring by -rotation iof: 9¢.
the shaftiin a-certain-direction:when: the: pinion
in:mesh-is locked:against rotation:.

6. Arduplicator -including: a- drum: mounted i1 SN
frame:members; a:shaft'in-each frame and:having;
association with its-adjacent end ‘member.of:the:gg=
drum for rotatably:supporting the -drum;: a-dupli=
cating:bandon the drum; spindles-carried by:the:
drum~for winding: the ends:of the: band thereon,
means: on one- of “said: shaftsfor: actuating:the*
spindlés:upon rotation: thereof,- and meansfor: 3g.
positively -locking:the drum during: actuationof
the: spindlés..

T7: Axduplicator: 1nclud1ng a- drum mounted in:
frame -members; g:shaft’in each frame for:-rotat--
ably ‘supporting-its adjacent end ‘member of-the- gg-
drumn, a duplicating band on the drum; spindles:
carried by the:drum for winding:the-ends of the
band: thereon; means-locking each-spindle:against:-
rotation:in-one:direction, means-on:one of 'said-
shafts :for: rotating the spindles, said last men~-44
tioned. means:being "operative: to -automatically:
release:one:locking  means: when: rendered: oper--
ativez~fdrr rotating:the -other:spindle..

8. A duplicater includingia:drum:mounted::in:: )
frame.members, a'shaft in each frame for rotat- ,5:
ably supporting -its .adjacent end. member:of the-
difun; a: duplicating band-on: the:drum;. spindles:
carried by:the:drum for winding; the ends-of:the
band thereon, a member for locking each spin-
dle against rotation in one direction, a pinion g,
having a cam portion mounted on one of said
shafts and being axially movable to selectively
rotate the spindles, said cam portion serving to
release one locking member upon axial movement
of the shaft in a certain direction and to return 55
the member to locking position upon movement
of the shaft in the opposite direction.

9. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in said frame, a
plurality of spindles carried by said cylinder, a 80
duplicating band having its ends wound on said
spindles, and means including a crank arm mov-
able longitudinally of said cylinder for selectively
driving said spindles.

10. A rotary duplicator comprising a frame,

a duplicating cylinder journaled in said frame,

a plurality of spindles carried by the cylinder, a
duplicating band having its ends wound around
the spindles, a member rotatably and slidably
mounted on the cylinder, and means carried by yq
said cylinder and actuated by said member for
selectively driving said spindles.

11. A rotary duplicator comprising a frame,

a duplicating cylinder journaled in said frame,
a plurality of spindles carried by the cylinder, a 75
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duplicating band having its ends wound around

the. spindles, spiral gears constrained to rotate:

with said spindles; a member rotatable with re-
spect to said cylinder and movable longitudinally
thereof, a third spiral gear carried by said mem-
ber and. selectively engageable with said spiral
gears on said spindles,-and pawl and ratchet
means for holding said spindles against rotation
in predetermined directions.

12. ‘A rotary duplicator comprising a frame, a
duplicating cylinder journaled. in said frame, a
plurality of spindles carried by the cylinder, a
duplicating band having its ends wound around
the spindles, spiral gears operatively connected

‘to ‘said spindles, & third spiral gear slidably and

rotatably journaled on said cylinder and selec-
tively engageable ‘with the spiral gears opera-
tively connected to said spindles, and means car-

ried by said cylinder for preventing rotation of :
-gaid spindles in predetermined directions.

13. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in said frame, a
plurality of spindles carried by the cylinder, a
duplicating band having its ends wound around
the spindles, a slidably mounted member for ro-
tating said cylinder, and means actuated by said
member for selectively rotating said spindles.

14. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in said frame, a

30> plurality of spindles carried by the cylinder, a

duplicating band having its ends wound around
the spindles, a member for rotating said cylinder,
and means actuated by said member for selec-
tively rotating: said spindles, said means being
‘résponsive to a change.in the direction of rotation
of said member.

‘15. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in the frame, a
plurality of spindles carried by the cylinder, a
duplicating band having its ends wound on said
spindles, means for rotating said cylinder, and
means actuated by said rotating means for ro-
tating one of the spindles: while the duplicating
cylinder remains stationary.

16. ‘A rotary duplicator comprising a -frame, a
plurality of spindles carried by the cylinder, a
duplicating band having its ends wound around
said spindles, gears operatively connected to said

1,998,556

spindles, means for rotating said duplicating
cylinder, and means actuated by said rotating
means for selectively rotating the gears and spin-
dles while said duplicating cylinder remains sta-
tionary. .

17. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in the frame, a
plurality of spindles carried by the cylinder, a
duplicating band having its ends wound around
said spindles, means for rotating said cylinder,
means for locking said cylinder against rota-
tion, and means actuated by said rotating means
for rotating one of said spindles while said cyl-
inder is locked against rotation. :

18. A rotary duplicator comprising a frame, a
duplicating cylinder journaled in said:frame, a
plurality. of spindles carried by the cylinder, a
duplicating band having its ends wound around
said spindles, means for locking said cylinder
against rotation, means. for rotating said cylin-
der, and means including a plurality of gears ac-
tuated by said rotating means for rotating one
of said spindles  while said cylinder is locked
against rotation. .

19. In a duplicating machine, a frame, a du-
plicating drum journaled in the frame, means
for rotating said drum, a pair of spindles rotat-
ably journaled in said drum, a duplicating band
extending from one of said spindles over a por-
tion of said drum to the other spindle, means
for driving one of said spindles to advance said
band, and means locking said band advancing
means against operation while the drum is ro-
tating. :

20. In a duplicating machine, a frame, a du-
plicating drum, a platen roller cooperating with
said drum, means for causing a printing move-
ment between said drum and said platen roller,
a pair of spindles rotatably journaled in said
drum, a duplicating band extending from one of
said spindles over a portion of said drum to the
other. of said spindles, means for rotating one
of said spindles to advance said band, and means
for locking said band advancing means against
operation while said drum and said platen roller
are cooperating in a printing movement.

CLIFFORD N. JOHNSON.
ALFRED MARCHEV.

10

15

20

35

40-




